Mesoporous gamma-alumina formed through the surfactant-mediated scaffolding of peptized pseudoboehmite nanoparticles.
Mesoporous gamma-alumina with precisely controlled mesoporosity is synthesized through the scaffolding of pseudoboehmite nanoparticles in the presence of a nonionic surfactant as the porogen. In the initial step of the synthesis, a colloidal suspension of pseudoboehmite is prepared by peptizing pseudoboehmite in dilute acidic solution. The nanoparticles in the peptizate are then assembled into a scaffold structure using nonionic Tergitol 15-S-7 (C(15)H(33)(OC(2)H(4))(7)OH) as the surfactant porogen. Calcination of the resulting surfactant-containing composites at 500 degrees C removes the surfactant and concomitantly converts the pseudoboehmite crystallites to gamma-alumina through topochemical transformation with the retention of the scaffold structure. Depending on the surfactant to alumina ratio used to form the scaffold structures, the average pore size can be precisely controlled over the range of 3.5-15 nm. Also, the BET surface areas of the scaffold structures are substantially larger in comparison to the gamma-alumina formed from pseudoboehmite at the same calcination temperature in the absence of surfactant (296-321 vs 238 m(2) g(-1)). The substantial improvement in surface area provided by the scaffold structures, together with the ability to provide narrow pore size distributions over a wide range of average pore sizes by simply adjusting the surfactant content, should substantially improve the effectiveness of this oxide as an adsorbent and as a catalyst or catalyst support.